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ATT AC HME NIV A ^ . ^t,. w t-- m^-^ 



^£TA-AIW£NE^6(C ftCCEFTOKS f« Afirim hat BKAIh: M09IF)CATI OiS INOdCCO ffV 
^SVCHOTTiOPIC DRUGS 



Qap ^C« » nt a » T hai 



£|9 AM iOWWfK ^fSS^ 



INTROOvaiOM 

Xrlftg m proe«4te9 of te^topMt and tslftfi, th« ot^mim im4mf^ *«r«rtl 
alteratfon* fit Irs b/o«H«lii oftH-^, ^hyiUlo^rMl**^ and pHafVMfllflQtetfl^ 
rtcponsvs to «dr«>ergic sKBUill<sae rwtot 6), Ve have fa«en eoAcerned wicti th^ 
«de-r«lat«d changes that ocojf In ttie smsltMty of tlwes to Bdrfio^rglc 
agaimta «nd tQ drwy* th«c mlfftrt affect adranar^tc fanctJon. Our ttwdfas h»v£> 
shoNA thac tAA *g*-rBUc4!d decline In B-«dr«flarj(c response vefvess w ^a, 
ac lca«c In part, co a d«cUn« In th« deMCcr &f &r^r^%f%)c reeaptofad.lO. 
Using ch« potent, high affinity e^adranergfc Wlte9<m1sc [^)df tlvdro«)prafio1ol 
tOHA) to spAclffcallT fl*adr«norgI«f r»c«9eorv,M found that ch^ doAfltY of 

cHeift rteeotor* declines slj^lf teantly with sg« in ««yerat araas of rat bralA. 
!neiudln9 th« cerAbaMM, corpus strUtwti, cerebra) carc« aftd plneol ^Tand. 
Since thepe «m no M^-raUctd a'ftaratton rn ttre dpptroAC afffftlty of resfiptorf 
for WA, or )n the ICjo w»lu« ?or pf^i^tAolol In inh(b1tf»9 Ipeeif *c ftJadJa©^ 
these studiai M^goAt thee tfta ftumbof r«€h«r tJun cni pro^irttet of ^2 e-eeey- 
tof« changes w\th ag«. 7>« raeent raoort« of ifallpr rindrngt In I ^ 
Anrf erythrocvces'^ Stiggear that the aje-ralatad dcelffte lii $-r«c^t«W3 that 
ob^ervid In brofn inay be a noro gefleral phenoBenon asiocUced wich senescence. 

tt l9 well knoM« chat the so Ins process fs sssocfeCed wftN • decreased capa- 
city of tisauas to flialnt»ir> hat»»ott«l» under stress or uftdar fluotusclio pi»ys» 
fologfcal copdUlens^S^U. u« uoMsred Mother this reduced admiytt OCO^ertr 
/"isHt be due to Oft Uabtllty of aged tfssue te alter Its adrmarslc receptors Ift 
resowise to Ganges fn sympschetfc Input. In young animals Jt Is nom clear chat 
Adreniryicany-t'nnarvated elssuea e«ip«A«at9 for en InCf eased adr«fter92e-|jt^t 
(e.g., prolonged exposure to catechol anifne agonists) by decraesfng the density 
of d^'adrenergic recaotors^rTS-ZT. This resulU In a decreased responsa of 
adenylate eyotssa ca fi^adrener^ic agonists and a subsensftlve pbyslologfcoT 
respwse (I.e., toUwee) to these agvrcs^ J S,i4.ia-za, 22*36. Conversely, 
reducing iympachetie Input lo such tiseuea (e»g,, by dsiwrvettoA or by o^fnfs- 
tering drugs that deplete e«t«0iol«iMe4 or bleefc cheir aetlcme) caua-e e cm- 
panattory Inerusa M the density of 0-^drertepgtc peeeptors*r»»^, « eithanced 
activation of se*nylata eyelaSe by S-edrenergtc egonlets and si^erscncltlva 
physiological sdrenergU responsos^'^t 34, 25,29*33. farhoos ag«d tissue he^e 
m dAcraasad abfllty to tflalLe these eoiveesetepy changes. 
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fn Che ffrst sartes af studtsi en Invest (gate this quest fcft fountf Mf 
i« avoMd young f«M co Mjhtr dacrMSM »Vttp»cH«tlc Ff»out to the 

pfneof gland^^ en^ prodwca* a «tip«rf«ni/tlv« r«spOA«* of «#«nYl«t« cycle** 
nor«ptf\ephr1ne3f jchere «•» cfie pr^tccefl tnereaie In * -receptor deAslcy In the 
piiiea(&^^*^^>.?7. 9y contrut, ch«fe tees no- &lgn(fica/ic t(gtic«in<uMd ln£rw*« 
tn recepcon; Tn the. pinealrof ZVmch^ld racs^^. Tfie^e results suggest ftec 
•ffetf rece htve an IaimT red ability to- Increase sdrmrslc receptors In rcipmse 
cd feduced tdrfvivrpf c f irgar*- 

Th» preecnt peper «f IT regQ^tvChe raeu^M of ttrr iior#.,r«eefie studies of 
Sredrener^le. recapcora fn eotn^-^rai brtfn. The purpose e# chese leveet^getlone 
la to provide Aore lofonotlon oe. the r«tac(v« ablHvy of e^ed brala tfssee to 
Bedffy Ces »dren«rslc recaptors In response to chrcnlc chenge* In edreneratc 
lAput. To altor the. atfrvMrgle Input ^ heve sd»f n(st«#-«d cKronrBelly vertcxis 
psycftoactTve druga knawn ce affect frraln adrenergic necAaAlM; nanaly^ reser* 
pine. MhIcA depletes catfidwIantAes frca adrenergic #iervc endings, deseietltyl- 
U;pr«qli* (WO^iditcH Tncreeses the nmmt of cetoc'Tolentne evensble for tha 
^srefiergU reeept6P by flocking Us reop^tke Inu sdrenen^lc nerve ten&litaU3S» 
36 and crlflboperazlee. \«tcfi blocks t^e respotses of adrenergic agonlsts^^*^^, 
ftereovar^ sIaca tfeeaa and aany ether psycAoeccfve drugs are thought to orert 
their clinical affects by giodlfylng adrenergic r*»pwv»ea* we fee-l these sttid-os 
might help explain why geriatric patience often respond d'ffercAtly to these 

drug* . 

ICTK005 

Olreev labeling g*adr«n»r9lc r^^opior^ fn vinous are^ of the brains of 
PMfteP«3M tfld 5prague^a«(ey rets ^s carried out ucMtXing OHA » the redlo- 
llgand tn binding assays as described re if fat/sly ^^•^i fn thti'dMthod specific 
OHA binding Is defined as total binding m]tmi nen*epeelflc blA4!ng» detenslned 
in the 9r«s«w* of e»c*«a prverwrnlol which displaces OHA from specific binding 
sixes. Fran Scatchard analysis of specific DMA binding^'* ena <^an calculdtt 
the de«iSitr of fi-adrenargte receptors (G^n«z) and tha spparsAe drssoeCatlen cot* 
stant (Kd) fer »W binding. 

ReSULfS MO 0ISCUSSI6N 

Sub»ensUlyftv:gffqct of CKI TreaPftent on a-edrenefelc aeceotors tft Ut OfSlft. 
In young rata the chrxvnfc ednSnf « tratlon of OMf produces a eoppeftiatory rcdi>C* 
tton In the dews ley of S-adrefiorglc receptors In certain brain araas^'^5-21. To 
detenalne whether tissues from aged ret brain cow Id drvglep thii saow >*edffter* 
gU SifbseAaitivf ty «e studied the effect of Oh i on brain beta-reccpters of yeong 
end old rati, TWcnty-feur hours foUawIng ehroAle Ml adiEnl strati on to 3-«nth- 
old rats (O tsRol*sAB,l .p,, tmIcc dally for > diyf) there »es e $tQt\if%eMnt 
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r*duct(on In th« nunber «f ^^^r^r^^i^ r^^tnrr, In rat cerebral «rt« sn^ 
prn«| gUnd »mc not In car«b«l Wl, a .f^,. ^„ ^^^^ ^ 

chMse In ro«t9tor dtf»5lty. T^c rea^on^c not ^ga^flpmdene. ho-wer. I« 
that the .«po«,, I« ii.^th-t»I^ rats «s trf t*,e s« r«9-lt«de a* that pro- 
duced fn the youfldflr rati. Our result* »u5w«t that Che pfnest slands and wre- 
bral cortices fr«i aged rats do Aot tffff.r fron those of yowg r^ti U cn.lr 
•bnitv to dtirelop e subsaflSUiva ft-Mrenerafc roaoon.o to ffieraaaad adrana^ic 
input. TM, l| «f f nearest /n v(ew of report* chat aged daprejsed pattehts do 
flQt dtff^f ftm TTOunfiar pat!«nt« thafr thtrapautic re3pop$e to tricycMc 
aritldapnessafits such » Wi^iM. rgrthaRaaro, the fTodtng eh«t ch^onf^s ddnln- 
lacritTofi of chc«c drugs fs ffecessanr us ofttaln a eUnlcal effect and drac 

T^lS'lfi^'^*'**^* *^ "'^^ " diminished adraner^le reactU(ty 

• ' ,not Tncreaaad roaccivlty, «■ srcdlstad by ch« ac^ita affacc of the 
fl'^9«, fiuflflftscs that one nsuse recv4lMee the cufr^nt ehaoria, of daprasalon and 
tha *a«ha«.i», of action of thes« agents. At the very leaat, the consistent 
f iiv*l«9 of « radupod Penalty of a-adranenrSc receptors fn varloos hrein srU9 
in rsspoise td chronic anerdiprattanc troatstent should prove to be a Mluable 
tool rn the search for new and even (Dore poteot. more rapid ly-actlfl? antl- 
deor».,ant aganti. PtrhapS dlrect-acirng S^dren^rgtc «9<»hf3t> ».Ouid &e u«afwl 
rn provitflntf ift avan «ora rapfd e-adrenersfc wtrscn^ltlvf cy and. thus, a «ora 
rdpid cUnlcal ther^«utfe efface. 

S>^pai-aanslt)vlty:a- tffect of Beye rpfne Treatment on B^Adranerqle ftaeeotert 
Iff ftai araln ^ Ih addition to JtudyTng the iKml physJological variation In 
B-adre«erglc reactivity In pineal gland prodvcad try aUamatlnfl porloda of 
ir^ht and dark (discussed abave) , we also Induced ^-adrener^U auperstf ft] cIyI ty 
In rat brain by the chronic Jiteiln I station of reserplno. This drug, by ca«jsl(ig 
a long-tenn depletion pf cata«ho)»alnat, prodwcas an anhanced actuation of 
brain adefiylete eyetm by a-arfrtnarslg a9onTsts^.33,^-W. fcumi$,ZZ ^Bt 
ad«lnrstratfen of rawpina dally for 3 day. to J-month-old rata produced daae- 
d«p«d«nt, icaClstleaHy iljnlffcant rncnaaraa In spaclf Ic OIM binding \tt pineal 
jldftd (rigtjr* l> Md cerebral cortaii at doft«9 aa toi« aa O.IS iirtoloi/k^, I, p.. 
»M Ift c*rebell«n, at T Uwola/ks- Ro literedSe fn OU blndlns «aa obaarved, *io*- 
ever, ;a these brain areas 30 ofnutes foi^oMlng an acute dose of the drgfl. Thf$ 
suggeats that th. chronic effect of de<-^3ed noradfenof^lc Inpufc. rather than 
the aoite pre^ce of ttie dmg, is lepbrttnt tn Incr^aslnfl IWA bindlnfl. To 
datan»iaa whether the ]n<,r^$^ OMA blading p«wiueed by ratarplno due to 
Tncreasad d«n9( ly or affTnity of the facaotors^m, carr/ed out Scatchard analyses 

m bfndlnfl {n cerebral eftftlcaa froD ^-month^ld rats. Reserpfhe did not 
change In tt>e Ktf for 0ttA binding (I2 « m^) but did produeo a 9l9nrffc«ne 
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Figure J. Effect of ct\ml^ noj«rp(na creat»«fft Oft the spaclffc blndfno of OHA 
In rat »U«al s>«nd. Hale 3-«oi»t*i-old rfihar rats fc-erc crvatad tiir^nlcsMr 
^Ift* f^li**! «<»-i5 " ^ ywlft^/ks, U<».) o«ce dany for 3 days and 

killed 5k Mftmr cb« l»t a^m. an« grotip of ntd wd« kUlacf 50 «Tn after 
«cuc« CMMAC with a tUgU * umttts/fcg dos* of ru*rpU*. Pineal tM>r« 
KcfwjOTSzBd ^nd spwff Tc OHA btndtnff was d«tennJn«d, EdCh bar r«ftr««ants the 
Biadn bfndlnj C* SEH) of the nvn^P 8Xpe>>T»en«9 shoHn fn Mr«ichM«« \ft «*«h 
SJC'u.^J'''"'?*^ Indlcaca statJstlctlly sfgntfleant ^Tff«re«c.* fp wclflc 
OHA hlfldlng lBres«rplfte-traataif rats that fo-und Tn s»U*»*-tro*t«d vntmaU 
{*y <0.0\; *«p <fl,0(ll). 6tndrn9 In sal rna-'credc«4 fat* was 5Z0 1 ^ fables 
OHA bourtd/mg protaln. <T^c«ft from r«f, 26). 

(0 <a-001) fnerejise rac^tor danslty « 220 * J 300 * U fmolat/a^ 

protem rn 5aHn« Bfid reAcrpTnc-truitad «ortf«d<» r«99aficlv;iy) . fintflfleo 
fndlete* th^t tPW r««*fvfft««.|ftd«XOd fncrMsa In th« r«jp<sn«fv8fi«9s o^ hrala 
adanylata cyctase to norepinephrine nay be due, ax Isasr Jn p«rt, to aw Jncrossa 
In the raM9tor cOavenant of th« S-rdcepter-adanyUta cyclaaa co^laa. 

To dacamlfto n^aeher aAlnalft could tahlbtt Pt« »d&e adaptive rasponso to 

rasarpSne as vmng rats, t« conpared specffTc CWA bladrny In varloin braTei 
tTdSuea fr«M 3- «nd 2fc-tnanth-«1d rata foltoaing chronrc rcsarpino traawent- The 
results sheaad oiat aged t\tsvm had an (npalrad ablUry to iticraaaa tba nwbar 
orf adr^ftorjic r^oceptors fn response CD nescrpfno traatwant r,«. , ?n cvMparUgn 
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>*Tt)t the reccrplpe re^ponso In yoang , th* f< Bpori»« Jn^ jygtf rate wmA ^c - 
CP*At»tf Tn^ccT'tb rat cortex j n±jte] I tn eare h^lltw. Uta al^a Found ih*t 
r eaerpfna w^ gk ich arpre lethal to the, ag eri fftt* than to Xhc ywig anfnal$; 
whereas t>>^ r^ns r«u toUrai«rf daily as high a? 9 waofflfi/ks, f.p., 

for several days, 50 to 7St of 2^-rtM»:A-old rati dfed after 2 days o* tPeatwmit 
wtrk doses of 2 ^ *woo1»tAst • -r- in«re«re^ si'da effecci «l*o hmwm been 
hceed In igetf Kueans following reserplnc traamenc^. The rtfulu lu^^esc thac 
certain braU ^fc^$ fr^ ««n««ccnt ra« oay h«ve an Impaired <iap*<irjr to In- 
cree«e Pcc^tor deeslcy li» pvapenxd to the res ermine- induced reduction of nor- 
adrenergic f'npvr. M rnpalrseflX U INIS e«p«ftS«CO^ nncHan)^, in fact, tntr 
tamlatn the loaa of racepters found in ttie agled ^falo. Ttu (ner^«ed lecftel- 
^'tv of reserpffte in cNe e^ed rats My «t«o rmprwrniz a oeerea^ed abnity of 
thsfa anfmals -co empmi&it for tt)e 4«cUne Ia central aM peripheral syi^tlte- 
tic Aefvous scrlvlty produced l»y (Jtli drug. 

b. Effftct af Trf f1ooo>raH«»e Tr^jtgnnt on 6-Adrenergtc tcc»ptar3 Tn Rmt 6raU * 
Por iBverai rears our laboratory hat ttudfed the intaraccTons of neuroleptic 
erugi with Che various conponents of cffc« cauchOl^lne rec^tor-adeAylate cy- 
cld&e-cvcllc nucleotide p^oapHodJ eturete syatm In an atcampt M idCTtlfy the 
netirolapctc rtce^Cors In brain. We h*ve been pertfct^larly 1ecer««tf»d In under- 
5CAftdIng Mft«r actiorts chronic fteuroIeptTc treatneni inay heve on thii sytzmn ^^t^ 
the hope of elue!datlftj the •eehanlswa by tiMch these drugs produce their dtcr- 
apeutU and side sffccea- Huch eaphesls lf\ tne ITterecvre hai been ^Iven to Tha 
effects of thtse »9e>^ts on decreasing dcooiQlAergf c neurooal transalaslM In the 
besal ganglia and Uoblc farBbrele90»5l . ^}1a I A Cerf e reitce w I th dfi^Mlnerslc 
fui»e£»ort w«ry jiteelv explflJns the exc^a^yraaidal «Ide effects produced ay ch««e 
dru^fi, there Is as yt no deflnl tUe proof that this action also Is reaoonslbl* 
for their therapeutic effects * for Ic wit kAOMT rHat the«« drwfs can a Its 
• nfifbft She central affects of other CQtachoUitlhee auch at nerep|A«^r1ne^. 
^'or fteaaple. neuroleptic drugs n«we been reoer^od te Inhibit Rorepreepnrrne* 
SK»«UIre adeirylate cyclne <n yaricMi brafn areas^^'W . The eirtenc to ^Itf* 
thc»e ogenta tney Influance ceotral noradreAeryl C trananlss foo, partlea larky 
foltowfns Iong*^tttrr« w4a, hai ta«n laryely isrnored^ ewen thouffh Kuch an effect 
m»Y account for scm* of eft«(r »I^ effect* tuch ef aedetlon and .hyvctanylon 
and ttey «ven be Joioortant ^ft cheir therapeutic action. ThareforA^ we studied 
rrve effect of chrontc trifluoperazine treaceent on firiA blnd^n^ Ip various areas 
of Che rat brain, since changes In t^e tfenelty Of S-^drwerv1c receptors appear 
to b« c reliable rcf taction of chc of cefftrel noradrenergic traesstlvalen. 

ftac5 were cr*eced with trf Fluop«razlne ()' aanleA^t s.c.) 9ice dally for I 
*ecek9 ond Mcrfficcd 2^ howr» after the last deao. Haure 2 »ho« that trl- 
fluoperasinfi caused s sigelf leant (nereeaa In i^eelf ic OiA. btneiA^ 1a cf^ ce*"*- 
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Pt^ure 2. Wect of elitwre tri f I uoparMln* cr^owt m the specific tklf»«ln9 
OHA frt rat arato. N^ra So^agvf I>fw1«y p»ti ^ri ir««c«d «nr«Ala«1lr »< iBlm^ 
or Crlfluo^rsslfi. <I.O vnoWkg , 9f^9« J^Ily for Z mtc« klUsd Zk hf 

9ft«r eh« last dofi«« THo eervbrgl cort«ak» e3ii4»t« AyeUyf ^ G«c«b«nm var« 
Homogenized and specfffc DHA blndlrr^ i«« d«terTt»i*»«d , tm^ bvr rt^rwoits tH» 
m«3rt binding (± SCT) of stic axp«rlnent5. A5terl«k*(*) (ndicaca «wt(5tU«Tlv 
significant rf<fffip««ces tn specific WA binding In tHf TuOp«rajl rw-trsaUsd vs 
saltna-craatAd rats (•«|i< O.fll; ***p <O.0Ol), Sal « s3nne:rPpb^rif luopcraxrne. 

bral correx* corpus strtatian and cerebellum, Hie«« d^ta su9g«st eh«t ^rMle 
trif luooarazlne treat7nent,by reducinf nor^drcnirsU «rM«nI»iron, e«yv«d a gor- 
pcn5atory Increase In S-adronergfc recap tore. A <i|pec( effv«t of trlf^v«p«r«- 
zfrte «^ the tiHA binding 4««av £•£!«« *^ unlikely explanation far the Increase 
;n specific binding »Inc« high eonc»nCr4CteA« of c r T f Uoperazl ne aetuaUy de- 
crease OHA brndfltg Tft vftro (IC^ <» 100 >iM . 

Triflgoperelfne mey lntarfer« vixh noredrenergic Cra/tSml sston In brafn by ax 
tseat three fnechaetfrns: 1) by pttivtAting the release «f norep? pcphrlrtc ffon 
nervft endings; 2} by Itthl biting the action of norepinephrine by bTeekIng posc- 
Jurrctlf^l S-4dPiAerelc reotptore: 3) by pret^ntin^ cne get ran of tAe endogen* 
etjs of«tdi« modwleeor, wAlc^ i« puPpdftod to stodify the activity of ado^ylate 
eyclH«^»S3, Studlci In mp leborgtory hawe sAomci ctiat neureleptlc drugft 
tnhfbic the off«ct« of tho nodule tor protein by binding specifically to rt^'^*^^> 



In facx» th/s acefoA of ii«uroI«ptf C9 ^ Cfr« nftch«nl«» by i*h£«sh t*»«** drw^c 
IrthTfeU cattchora»(/>e-s«ftsUlv« *)eny(«te cy&r»ft«, although a fl»^t If^fblClOn 
of ch« catacholanf nft rac&ptori &3nn«C ba ruiftd euc- 

Ths pres«ftt findings an IncreAafd dAft&rty of a.-^eccptors fr rar brain 
ftti lowing chronfc treatnent vith crT f luaf>er«2fA« «ay eacpIalA Scree of th« Img 
lars ellnlewl 4cxlo*4 of these drugs, for ex4Mple, Ff ch« Mdaclan And hypo- 
teflslwv predii^ed fcy chfis* dru^a fa, Tn faet, routed CO lftW»**«rgng» wUh 
iral noradrenergic tf *«JmU8 ion , cfm^ a ^mm^tMtr [noroaae Tn t^^raeapcers 
m*y «xpTa?fi reported deveIop««nt of coferaAce to these side effects-^, in 
a^ltfon. ma auat cans Mar cha posslblHtY that tha therap«cl^]c cffaetx of 
chese agants may at so b« due to a chronfs xoporsoRXl cIvTcy of central noradr«n- 
•rglc me<#i«nJ5Bis* In ch(s ra^ard, Stain and Vfsa^ observed c^ax the hehfty(^r«l 
deffclta found fn tehf iophr«n(c patlanci r^amblad tteao prQdv«od fn ^rtlmaU ^ 
6-hydro*ydopa«ina (6-C«0A), i naurocoLXin mac dastroyff ^Caeh9l»9fner«lc naur^9. 
Thay proposed Chat 5ehl zophrani a «ay reiu It fm tn« abnotwl ^^odudcr^ of i 
6-0«6A-n*« neurotoxin that dastrdys noradrenergic nerve* irt c»rta(n brain 
arasj (po^ftfyc reMrd centers) and leads to the nantfestaefens of the dtsease. 
7n*raforo, the fnduction of 6*»drenerglc recepmrs aed «*of adrenergic Jupenen- 
stc)«lTy ^poduead iiy chrgnfc neurolapxl& tr»«vacnc cauld C9^v?»at« for a )o«« 
noradranfrrgte function and lead eo clinical Imp revenent. 

The •gfnj proceas ft artoclvCed with « r«d¥«ed iH»»*»r e-Adro^ierjIc rMS^** 
tors In severs) areas of the rat 6re»fi; there is no ch«R9e» however, the 
affinity of these receptors for adrertcr^Tc ftntd^OhUts. Pyrthemor»» eookoarad 
vfth hraln tl55ue frem youA^ 'dcSj r«ci alio ifbw an Inpal red abfUty to 

rnereaaa receotor dent/ty U f««pQA«a to d«cr««»«d «v<«»»thetlc Input, the 
other hand, tissues from iged r^t* een raspend to Inereaaad staapathetic Input 
by r^duclnft thefr nuiaber of receptors. The finding of an I aim 1 red ctMc'CY O'' 
brain ttssua fratt aged fin to da#Alcp rae^ptor fupenenal t^vT ty In rafrponse ee 
reduced noradrenergic input mey explain the decline In fi -adrenergic recBfrntrs 
tflth aga and the reduesd rasoonslvenesi of ooed tissue to odrenerfto ttlowM ^ 

The f lndli»9» that chronic treataeAt Of raM with OR t produces a decreased 
density of S-adrefterglc receptors In brain, vrf»or«a« rc*erplr>a «nd trTf Itao^orv- 
eraetmcnt |Mcr«a««£ f>«c4«tsr dwvilty «up9«BCS that o^a nay howa to ree^al* 
uata Che current thesoriea of the acehoAlaa of acclcn of these covounds. In 
fact, the chronic alterations In x3m. density of ff^adrencr^Ic rccEotori Induced 
by psychoactive amenta wy ftrovlda « #»ort ratlOAaT explanation for tfmir there* 
peutic action end Aay prtwfde the bfechcalcdt reason for the developoent of 
(oUranca to certain of their effects. 
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